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(54) Improved LED efficiency using photonic crystal structure

(57) A photonic crystal light emitting diode ("PX-
LED") is provided. The PXLED includes a periodic struc-
ture, such as a lattice of holes, formed in the semicon-
ductor layers of an LED. The parameters of the periodic
structure are such that the energy of the photons, emit-
ted by the PXLED, lies close to a band edge of the band
structure of the periodic structure. Metal electrode lay-
ers have a strong influence on the efficiency of the PX-
LEDs. Also, PXLEDs formed from GaN have a low sur-
face recombination velocity and hence a high efficiency.

The PXLEDs are formed with novel fabrication tech-
niques, such as the epitaxial lateral overgrowth tech-
nique over a patterned masking layer, yielding semicon-
ductor layers with low defect density. Inverting the PX-
LED to expose the pattern of the masking layer or using
the Talbot effect to create an aligned second patterned
masking layer allows the formation of PXLEDs with low
defect density.
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